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(54) CORROSION-RESISTANT CLAD STEEL PLATE 

(57)Abstract: 



PURPOSE: To manufacture a clad steel plate 
prominent in corrosion-resistant property and 
jointing strength, by a method wherein an 
intermediate layer, consisting of two layers 
^ consisting of an insulating thin film and a heat 

w resistant polymer thin film or consisting of 

inorganic polymer resin or organic polymer resin, 
having insulating and heat resistant properties, 
into which highly insulating ceramics particles 
are dispersed, is interposed between the surface 
material and the matrix steel sheet of a corrosion- 
resistant clad steel plate. 

CONSTITUTION: Surface oxidizing treatment is 
applied on a matrix steel sheet 1 in a furnace to 
produce a fine insulating thin film 2, consisting of 
magnetite (Fe304), on the surface layer thereof 
Subsequently, molten resin is coated on one side 
of said insulating thin film 2 to form a heat- 
resistant polymer thin film 3. Then, a surface 
material 4 or a cupro-nickel sheet is supplied and superposed on said polymer thin film 
after pickling and degreasing to heat and press them by a normal method, whereby a clad 
steel plate 5 is obtained. 
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Specification 

1. Title of Invention 
Corrosion-Resistant Clad Steel Plate 

2. Claims 

(1) A corrosion-resistant clad steel plate containing a unique intermediate layer, consisting of a 
heat resistant oxidized metal or an insulating ceramics thin film and heat resistant polymer thin 
film, interposed between the surface material made of copper, cooper alloy, titanium, titanium 
alloy or stainless steel plate and the matrix steel sheet 

(2) A corrosion-resistant clad steel plate interposing the insulating and heat resistant organic 
polymer resin or inorganic polymer resin, in which highly insulating ceramics particles are 
dispersed, between the surface material made of copper, copper alloy, titanium, titanium alloy or 
stainless steel plate and the matrix steel sheet. 



1 Can be read either way. Please check. 

8 First name is not legibly printed in the original text. 
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3. Detailed Specification 



Industrial Field of Application 

This invention relates to the corrosion-resistant clad steel plate that is properly applicable to 
corrosive materials of chemical plants, and corrosion or biologically contaminated areas of sea 
structure and ships. 



Existing Technology 

Being prominent in corrosion, heat and crack resistance, (existing) clad steel plate formed with 
??? 3 of other alloy steel and non-iron alloy on the steel plate surface is used in various areas such 
as chemical plants, sea structure and ships. 

However, if an insulation is not applied between the surface material and the matrix steel sheet, 
an exposed area of the matrix steel sheet to the air, in which is highly corrosive environment, 
with a scratch, crack or corrosion occurred on the surface material makes corrosion progress 
faster. Also, electric current between the surface material and the matrix steel sheet generates 
local batteries, which rapidly accelerate the coirosion by electric corrosion. To prevent these 
happening, surface materials and matrix steel sheet must be insulated electrically. Patent No. 
S60-200988 releases the insulating clad steel plate by interposed with an insulating thin film 
between a copper, copper alloy or stainless steel plate and a carbon steel plate, as stated above. 

Problems to be solved by the invention 

The above-stated clad steel plate, on the other hand, requires bending process and ???* to be used 
appropriately for each purpose. Also, the surface material and the matrix steel sheet require 
proper jointing strength. 

To obtain the stated insulation and jointing strength, a glass net can be inserted into the jointing 
material as used in the structure of the Pre-preg using a glass net replacing the materials such as 
GFRP and others. This solution, however, causes practical problems such as inadequate jointing 
strength of glass structure and jointing material and gas deflation. It is industrially impossible 
that highly insulating organic or inorganic polymer resin, which is developed fairly recently, can 
completely insulate the surface material and the matrix steel sheet without having them touch 
each other at all when manufacturing a large clad steel plate. 

Means for the Problem Solutions 

As a result of diligent research, the inventors discovered that clad steel sheet prominent in 
corrosion-resistant property and jointing strength can be manufactured by using an intermediate 
layer, consisting of two layers consisting of an insulating thin film and a heat resistant polymer 
thin film, or consisting of inorganic polymer resin or organic polymer resin with electric 
insulation and heat resistant properties, into which highly insulating ceramics particles are 
dispersed, interposed between the surface material and the matrix steel sheet, 

This invention, in other words, provides a corrosion-resistant clad steel plate interposed with two 
layers, consisting of a heat resistant oxidized metal or an insulating ceramics thin film and heat 
resistant polymer thin film, or the insulating and heat-resistant organic polymer resin or 
inorganic polymer resin, in which highly insulating ceramics particles are dispersed, between the 



3 Original text is not legible. 

4 Original text is not legible. 
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surface material made with copper, copper alloy, titanium, titanium alloy or stainless steel and 
the matrix steel sheet. 

The surface materials used in this invention is preferred to be copper, copper alloy, titanium, 
titanium alloy or stainless steel sheet Also, carbon steel or low-alloy steel can be used as a 
substitute for the matrix steel sheet if selected appropriately to meet the required characteristics 
and needs. 

The insulating thin film in this invention is made of an oxidized metal such as Fe O obtained by 

heating the above-stated matrix steel sheet in a furnace, or ceramics obtained by melting and 
applying the inorganic polymer onto the surface of the thin film plate with the regular method 
and being formed in high temperature after heat-hardening process. Thus, the fine insulating thin 
film is prominent in heat resistance. 

The heat resistant polymer thin film in this invention has heat resistance obtained by melting and 
applying the organic polymer with a normal method. 

The electrically insulating and heat resistant resin can be either organic or inorganic polymer 
resin. Either can be used appropriately; therefore, there is no need to limit the use to either kind 
of resin. 

Types and sizes of ceramics particles dispersed within the resin layer and its amount are not 
limited either. They may be selected flexibly according to the purpose and needs. 

To form the resin layer, ceramics particles may be mixed with resin and applied onto the steel 
plate by using a normal method. 



Embodiments 

Following embodiments are to explain the specifics of the invention. 
<Embodiment 1> 

Figure 1 is a simple drawing that shows a working example of this invention. Surface oxidizing 
treatment is applied on a matrix steel sheet (1) in a furnace to produce a fine insulating thin film 
(2), consisting of magnetite (Fcpj 9 on th e surface layer thereof. Subsequently, molten resin is 
coated on one side of said insulating thin film (2) (Thickness: 6 \i) to form a heat resistant 
polymer thin film (3). Then, a surface material (4) or a cupro-nickel sheet is supplied and 
superposed on said polymer thin film after pickling and degreasing to heat and press them by a 
normal method, whereby a clad steel plate (5) is obtained. 

After establishing a penetrative hole (6) of 2 77 s 0 in the center of the surface material (4) and 
coating the entire worked surface, a corrosion text for the completed clad steel plate (5) was 
conducted (soaked in sea water for 100 days). As a result, neither biological contamination nor 
corrosion progress was approved, and it proved the corrosion resistance. 



5 Not legible in the original text. 
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Using the same testing material, resistance is measured with a digital ohmmeter. The result was 
satisfactory showing below 10 d -cm. 6 

Embodiment 2> 

A clad steel plate (5) was made in the same method as embodiment 1 except that said insulating 
thin film (2) consists of ceramics hereof. Thin film is formed by pickling and degreasing the steel 
plate, applying inorganic polymer and heating and pressing it respectively. 

The same test as in Embodiment 1 was applied to the obtained clad steel plate (5) hereof. As a 

9 

result, corrosion resistance was satisfactory, showing the resistance below 10 * CI -cm. 7 
-^Embodiment 3> 

Figure 2 is a simple drawing that shows a working example of this invention. In Figure 2, cupro- 
nickel plates are used for a matrix steel sheet (1) and a surface material (4). After pickling and 
degreasing the both plates, a resin layer (8) (Thickness: 20 ]i) is formed applying melted polymid 
resin on one side of each plate. Then, ceramics particles (7)(2,5g/??) 8 , consisting of aluminum 
powder whose particle diameter below 20 fi, are to be evenly dispersed over either side of the 
resin layer (8). After discharging process of the resin layer (8), pile the said two plates facing 
resin layer side to each other and obtain a clad steel plate (5) by heating and pressing with a 
normal method. 

The same test as in Embodiment 1 was applied to the obtained clad steel plate (5) hereof. As a 

9 

result, corrosion resistance was satisfactory, showing the resistance below 10 " ii-cm. 9 
<Embodiment 4> 

A clad steel plate (5) was made in the same method as embodiment 3 except that said resin layer 
(8) consists of polysiki acid ??? 10 polymer hereof, and the same test was conducted. As a result, 

corrosion resistance was satisfactory, showing the resistance helow 10 CI -cm. 11 



Effect of the Invention 

As proved above, this invention enables complete insulation and mass production of a corrosion- 
resistant clad steel plate prominent in corrosion-resistant properties and jointing strength by 
interposing an intermediate layer, consisting of an insulating thin film and heat resistant polymer 
thin film, or the highly insulating and heat resistant organic polymer resin or inorganic polymer 
resin, in which highly insulating ceramics particles are dispersed, between the a surface material 
and a matrix steel sheet 

4. Simple Explanations of Drawings 

Figures 1 and 2 show the specifics of the invention with simplified drawings. Symbols used in 
the figures are as follows: 



6 The unit should be checked. Partially illegible in the original text. 

7 The unit should be checked. Partially illegible in the original text. 
fl The unit should be checked. Partially illegible in the original text. 

8 The unit should be checked. Partially illegible in the original text. 

10 Partially illegible word in the original 

11 The unit should be checked Partially illegible in the original text. 



Japanese > English translation of patent FINAL 8/30/02 



1. Matrix Steel Sheet 

2. Insulating Thin Film 

3. Heat Resistant Polymer Thin Film 

4. Surface Material 

5. Clad Steel Plate 

7. Ceramics Particles 

8. Resins 

<Figure 1> 
<Figurc2> 
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